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(57)Abstract: 

PROBLEM TO BE SOLVED: To attain the realization of 
the cost reduction and also the simplification of the , ?t 
optical arrangement and the easy adjustment of an 
optical system in an optical head capable of playing back 
a DVD, a CD, and recording/playing- back or playing 
back a CD-R. 

SOLUTION: An optical element in which a 
semiconductor laser 2 of 650 nm .wavelength for DVD 
and a photodetecting part 3 are arranged in the same 
package is provided as an integrating optical element 1, 
and a semiconductor laser 7 of 780 nm wavelength for 
CD/CD-R is provided outside the integrating optical 
element 1. A return light from the optical disk 10 is 
received by the photodetecting part 3 in the integrating 
optical element 1 in either cases the optical disk 10 is 
DVD, CD or CD-R. Inversely, the semiconductor laser 2 
in the inside of the integrated optical element 1 emits 
the laser beam of 780 nm wavelength for CD/CD-R, the 
outside semiconductor laser 7 emits the laser beam of 
650 nm wavelength for DVD, alternatively. 
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DStfiF, #7*^:*^ 1 O3&»fc0>M9#BbJfl. 
7A«2 1aL, 2 1 a R-e[i]#f£tvr, 01 0 ^c£^ 
a L£> + UJOfcBp L 1 2 a — 1 2 dlCAttU 
afro^-Mil*^ 1 a R0Q + UJcJtB p R^lff^-1 2 e io 
— 12hKAJ*U ^n^7^21aL(D-lft)t 
BmL^Jlf 13m-13plCA«U *n^A^ 
2 1 aR©-l«BmR^l 3i-131 jcASt 

[0 0 5 1] UfcdSoT, *?12a-l 2 h ^gfttiB 
Sa-Sh, *^=F 1 3 i - 1 3 p (D^mtfit 
4§-3rS i-Sp MflltRFtt, M 1 0 <D5£ 

(11) X'7jk-t£ 5\C^ m-^rS a-S p^^fP^ Lt^ 
UtSitm, 77*- fltfFEtt, SStt 
S^SiJ&tCioT. PHI^S (12) -e*stt5t>©i 20 

[0 0 5 2] h?5r*y^x?HI*TEtt, D 

PDftiaot, IrIBk:*-*-*^^ «*sx (=s a 

+ Sb + Sg + Sh + So + Sp + Si+Sj) 
Sy (= S c + S d + S e + S f+Sm+Sn + Ski 
S 1) (D&fti^Ltftat^rir^t^o 
[0 0 5 3] — & % *n^9**?-2 1 C0T®^3 tT— 
A^tD^u— v^2 1 b#7ft*SJxTl*5»frfc: 

«21 aL, 2 1aR©+H5atBpL, B p R*5«tt5 30 
-lSOtBmL, BmRO, ^ V— ^ ^ V"^ 2 1 b £3S 
ifi L/C 0 ftfttf*. gf^ 12a-12d, 12e-12h 
*3tyi 3m-l 3 p, 1 3 i —1 3 1 ICTJWU ^ 
— ^2 1 btfia*fSixfc+ ltfOfc^ «fl4 
a, 14bio«tt;i5d, ISclCAitU ^Wf>f 
y^2 1 bT*[e]Jf^Wc-l 1 6 a, 16 

bjoJ;t5l7d, 1 7c^AW«o 

[0 0 5 4] fcfcU DVDffm r<DJ;5l-^^ 
r^y/2 1b^f5f^t, yu^j>?2 
1 btf^&L&v^^I^^ S^fs#RFtt, a 40 

(11) "C^-T<t5(-. m-^-S a-S pCDjj&fpi: UT, 
7*-*^x5-fitFEIi, i»3^lffiiaot, 
5£ (1 2) T^^ttSt^t Lt, 

flfTEIt, DPDSiaot, g^Sx (=Sa + S 
b + Sg + Sh + So + Sp + Si+Sj) tm^rSy 
(=Sc+Sd+Se+Sf -h Sm + Sn + Sk + S 

i) (D&ftmt^x^ zti^th&m-tz r t $o 

[0 0 5 5] fcfcU *n^Aiif^2 1 (DTffi^3 fcT 
-^O^u-T^y^2 1 bSrMt^f^^ D 
VD-RAM (DVD-Random Access so 
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Memory) , DVD-RW (DVD-Rewr i t 
able) , DVD-R (DVD-Re c o r d a b 1 
e) ft£©|B«kW£l*, fttStCD/CD-RSttt 
SSitfCD-RlBtt^fcPWK:. DPPSKtotf? 

ff#TESrlftmi-SCi:AST?#. DVD 
-RAM, DVD-RW, D VD-R&^©SB»S£Sr 

[0 0 5 6] <CD/CD-RS£B#:fcJ:tfCD-R!a 
ftfif-Bl 2 >CD/CD-RS4^J;t5CD-RS 

C0 N |7©^P^7 Afl^c 2 1 a L, 2 1 a R"Cl3#r$ 
l#C3tB p L, B p R*3it/- l^XBmL, B 
mR^. ^12a-12d, 1 2 e-1 2 h^^l 
3m-13p, 1 3 i-1 3 1 iCAltU /V-f^f^ 
^9-C@#f£*Lfc+ lftftKl.fcS^'f 1 O^bcD 
IW©, ^n^7A«2 1aL, 2 1aR*C[iWf$ 
tlft+ 1 2k3tB p L, BpR*5i»-l**BmL, B 
mR;6S. S^14a, 14b*3«fclM5d, 1 5 c icA 

T^^IO^^©!^^ 7^n^^A^^2 1a 
L, 2 1 a R-?@*f£:h,fc:+ l*3tB p L, BpRfc^ 
^-l^BmL, BmR^ ifl6a, 16b*5£ 
Xfl 7 d, 17c KAWi-5o 
[0 0 5 7] UTt^oT. 2a-l 2 h 

Sa-Sh, *^ 13 i - 1 3 p (Dg^W^ff 
fiSi-Sp x i^Ha, 1 4 b^S*a^«#Sr 
Ta, Tb N ^15c, 1 5 d«Z>S3ta*ffi-8-SrT - 
c , Td N 16a, 16b <Z>£3tetiWj«#£:U a , 

Ub, S^17c, 17d^g)ttliMtl:Uc, Ud 
kTSk. (CD-RfSftl*lcttfB««#) R 

Ft*. Hll 2<£>5S (11) fS*S a~S 

fttFEtt, SS»3#«ftK:.fco-t, PElcoS: (12) 

[0 0 5 8] h77^r>^7-^TE^ D 

PPjfclCfcoT, HB^a (1 3) t*Sft5t>©tt 

[0 0 5 9] fcfcU CD/CD-RB4fficlt 
y*^?^— m-^TESr, DPPj£t^<, 3 
A&lCtoT. HI120S: (14) -T?^£*t5 L 

-oft tat-*::* 

[0 0 6 0] <CD-R<^fS^^r : fT^>^V^^-01 3 
>_LfS£>J; 5 CD/CD-RS4^cit 3tf— A 
felCtot, h?y*^X7-ffitTE*Bl 2©a 

(14) -e^stts^^iu-cttai-srtds-e*©^ 

T% CD-ROB»«rfrfcftv^3l|6^y K-Ctt % B13 
[0 0 6 1] 8**^14, 15, 16, 1 
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(7) 
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7<Dgftta*{f-^£T a, Tc, Ua, Uc^f^h 
Hu 3 tf-A&KcfcoT. HI 3<D5£ (1 5) -e«$*L 
[0 0 6 2] (*«ai3t^*^ 1 ©* 3 OM-R 14- 

mis) Hi4i^ mmmyt^m* 1013 ©mst* 
[oo6 3] z&mxtt. m2(omtmw^ vy^y 
m<o— mm\c4 5° ^sitiiid^Mu ^y^y 10 

2©«Jfcttftft9. *nr^A3jf^2 ltt, ±®i£, * 
p^7^®21ai:LT, %*r<<*9 1 0^fcoMD3t 
Bb*35>fiJi-5^t3^^A^i^2 1 aU, 21 a L, 
2 1aR«U S#9S3 £ L-Ctt, 

lca**4 (7* h*^*— K) 32c, 31c, 33 

c, 32a, 31a, 31b, 33a, 32d, 31 

d, 3 3 d«r h9y^*rRjl^iE?!lUT«fifci-5o 

[0 0 64l$3t*^31a, 3 1blt 2^#i^ttfc 20 

left, i: 1 3 ^ Affi © ^ i/-f >f y ^ 2 l b 

[0 0 6 5] U — f f a ^5>(flWLfcjfifi6 5 0 

nm©U-1f3tett. SMSl 1 dT*SltbT. WWftB 
aHt, *o/7A!2 1afflU Hl^U: 
t 5U:3fc7^** 1 0 \cXM-tZ> tbh\^. %*f4*9 
1 0 J&*G>(0iftft 6 5 0 nm4fctt»ft7 8 0 nmOMD 
JtBbtt, *P^7Affl«21aU, 2 1 a L, 21a 
R"CiajfSttT. *o/7A«2 1aUO+lft)tB 30 
pU«^3 1a, 3 1 blCAttU *n^7A® 
«21a Ltf) + lftJtB p Ltf*g3feKf^3 1 d KAJtt 
U *a/7^««2 1 a R(D + HJc3tB p R^S** 

T-3 1 c icAtt-rs 0 

[0 0 6 6] £<Di§£\ glllOTtJ:^^ ^fti/- 
If 2 (U- if^^^2a) Sfctt*W#U--iF7a»&© 
l^-if 10 <ofa^® 1 0 a T^US £ ft 5 
it. il4^fj;5^ +1^7tBp (BpU, B 
pL, BpR) ^g^3^S3tffi±-e^ift-5«t 5 

[0 0 6 7] <DVDB4fr-il 6ioJ:^l 7>r 
*P^7^* : f2 1 <DTffi^3 ¥—J»m<oy 

DM«f, 1 0^?>(DM!93tB b# % 

7^««2 1aU, 21 aL, 2 1 a R-CEISf SttT, 

Ai«2 1aU(D+lft)tBpU«)t^3 1a, 3 
1 btCA&fU ^o^7^a^2 1 a L<D+ l#OfcB p 
LdSS)t^3 1 dlCA&tU ^o^^2 1aR 
cO+l^B P R^§^3 1 c KAlt-TSo so 



[0 0 6 8] L^oT. 5**^3 la, 3 1b, 3 
lc, 3 1 d<DS3ttli^fff#SrS a, Sb, Sc, Sd 
k-tZk. HSfftRFtt, HI 6^ (2 1) 
J: 0 «-g-S a-S dO^fPi: LT^ttH-Sr k&X* 

7^-^7^x7^-f|^FEIt ^ 
oT. f^H<£>5£ (2 2) T^£;ftSfc<D£ LT^tiJ-T^ 
Zk&X%. h7y^^^7-flfTEIl, DPDS 
[Uot, IB H 5 fc* fS#s c ^fg-^s d(Dfir 

[0 0 6 9] — *n^9ASl^F-2 1 CDTW- 3 If— 

y^2i bd5»fifc$^rv^5*frjc 

«c2 1aU(D+lMBpU(D, ^V-7^^2 1b 
Sr^iS L*: 0 ftjtds. gftiH^ 3 1a, 31b KAtt 
U ?i — is?2 1 b-?[§ISf I#c}te2^ g 

3t^3 2 a KAStU ru—T* >?2 1 bt?lH]£f£ 
tLfc-lftfttf. Sft*^ 3 3 a KlAl* U *n^9A 
fl«2 1aLO+l?:3tBpL(D, i/L — 7^/21 
b*3»ifiUfeO*3td^ S3t^3 1 dlcAItU 7^ 
-7^>r >-^2 l bT*®JJr£**tfc+ lftjtds. S3fc*^3 
2dfcAl*U — T4^?-2 1 bT*Ie)5f^ttfc- 1 
#c5ta^ S3t*^3 3 dfcAItU *^7A«21 
aR(^+l«BpR^ T4^/ff2 1 b Sr3ii@ 

bfcO&ft^ S3t*^3 1 c KA#tU ?\s—T4ls 
? 21 bT?0WSix*:+ U9c3t36S. g**^ 3 2 c ICA 
ItU ^^7^y^2 1bt«$tif:-m»\ 
5**^3 3 clcAJfr-rSo 

[0 0 7 0] fcfcU DVDim rtDJ: 5 
T^f^2 1b^t51^t, 7\s—^^^7 2 

ib&ft&i,tj:\,^m&kmmc, fft«#RFt4, a; 

(2 1) T-^-Ti 5lC, (t-g-S a-Sd^fq^r LT, 

T\ A (2 2) Tt$Wt©iLT, 

DPDSiaot, m^Sc^fs-^-S 

d ut* ^tt^^w-r 5 £ k #-e# 

[0 0 7 1 ] f:/:U ^p^7 Aif 2 1 ©T®^3 f 

VD-RAM, DVD-RW, D VD - R ft ^£D|5^S 
£P#. J:^TtCD/CD-RS^«i:i;CD-RE 
««F4:RI«fc. DPP6l:J:oTh7^^7-f| 
fTE^tUnr^^t, DVD-RAM, DVD 
-RW, DVD-Rft^^ffi^H^^tTP r k&X'Z 

[0 0 7 2] <CD/CD-RS*^ctU J CD-Rf5 
ftH-Bl 8 >CD/CD-RS£^}3£tfCD--RiE 

ft^Flctt, Hi 8Jc^i~J:5t-, ai©^w-f^y^ 
9 SrSiabfc0^)ttcJ:53t^^^^ l 0^fc<^M!3 3t 
(O, 11 4(^)^P/7^2 1 aUT!Hl5r^fc)t 

5**^3 la, 3 1 b»CAl^U. *n^A« 
2 1a LT?@«f**tfc*3», 5**^3 1 dlCAItL, 
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lclcAttU i/i — 

2 1 aUtSJT^fcWk S3t*^3 2 aKAltU 

^n-/^Affl«2 i a L-eia«fSiifc*as. 5**^3 

2dl£AttU *o^7^S«2 1 a Rt?H*fS*tfc3t 

3a^AMU Jj^o^7AS«2 1 a LT?EI*f Stb&Jt 10 

5**^3 3 d|:A»U *n^9i»ffi«2 1 a R 
T*ia*rS*tfc3ft*. g*i?HP3 3 c \z.AM-tZ>o 

[0 0 7 3] t^ot, S»^3 1a, 3 1b, 3 
lc, 3 1 d<D§:%mt}tn3§r*S a, Sb, Sc, S 
d,5»3 2a, 3 2 c, 3 2d©5)taiM^ 
Ta, Tc, T d . SJtlR^ 3 3 a , 3 3 c, 3 3 d (O 
g^tB^ff-^SrUa, Uc, Udb-tZt, W±iS^r 

(cv-Rmmmazmmm^) rfh mis<D^ 

(2 1) -C^-TJ:5^, «#S a-S d<DUfat Lti 

tutsr £as-c£\ 7^ *^9-fitFEii, 20 

7xy^aoT, I^Hj^^ (2 2) 
[0 0 7 4] h7^^>^7HIfTE^ D 

ppfe^iot, raa^s: (23) -e^$tt^> ^coi: u 

[0 0 7 5] r©<t5i-> CD/CD-RB^ 

m^-T e *fem-tz>M&, mi 6*5it;@i 7 ^ 

SUfcDVDSWk^btt, 53^*^3-2 a *5 J: 
3 3a ^Stfc5o 30 
[0 0 7 6] tf:U CD/CD~RB»lUt h9 
7 ^y^7^(itTE?:, DPPffiT1^<, 3 fcT- 
ASiaot, il8^ (24) -C3t£*t£t>(D£ b 

*5«fcl5 3 3 a#^g£fr5 0 
[0 0 7 7] -bj£bfc*0ilttU CD/CD- 

RS^NP*5J:t5CD-R|B«WF. DPPSl:±otb7 
B#TESr4ftaU SftfiCD/CD- 
RS», 3 If— ^iotb7 7^^7^<lt 
TE^atSS^-efeS^, CD/CD-RS4^ 40 

r>^^«J:oT, HlscoS (3) , 112^ 

(13) . Ell S<D^ (2 3) ti!*3V^ fegtktmt 

f-f^9tt^8tfc5iH^ 02-06(D^l<D 
#!k ^^^0 7-01 3 0l2 0t?ijm SftSHPl 4 
— 17 fi^il-Cfc 9, il4 ~0 1 8 (Dm 3 £>#!i-m. 
S**^ 32a, 33a, 32c, 33c, 32d, 3 
3 d WyF«*?S>5o so 
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[0 0 7 8] CD-R<0lE»Srfi 1 fcftV^-&Oi 
[0 0 7 9] (tt^Mfi-Bi9) 

^ff 1/— if 2SrDVDffi(OS*6 5 0 nm<0\s—?%* 
m&TZhtokl^ ^ffi<D^*ff^— If 7SrCD/CD 
-RWI7 8 0 nm<Dl/— if ft£ffitti-£ t><£> £ 

*#^-e*>5#, Uli 9ic^*f-J;5^ ^WSSf* 

^SR^- 1 ft ^~if 2^CD/CD- Rffl CDSS 

7 8 0 nm© Wf *SrtU»t5 t^i U 

frV— if 7SrDVDffl0^fi:6 5 0 n m£> if 3fc«r W 

[0 0 8 0] ttf>f^^B^t^W^"@2 

o] B2oit - <n%m <D%y : >( * ? ^^mm^—mM 

[0 0 8 1] 3ft*^y K4 Of*. HlStttBl 9<£>J; 
5 fcfcfcK* Hl*fcttHl 9lc«U 

ft^m»u^ if 2 43itf 7*rK»-t"a K^-f^Sr*** 
lx V X 6 £r 7 - # * J? IrI *S J: t* b 9 y * V JfJj Ir) 
2teT 9 * 4 1 Sr-stf t<OT*foSo 

[0 0 8 2] ytf-JX? 1 Oft. KA^e— 9 5 1 

5 2KUsoT»0«*5 3^»$ttSw^^J:o"C. 
%7*m9 1 0 (D7 ^TA-ir iSlfcSbixS. 
[0 0 8 3] y K4 0<OBIl*^ttBll 9tC^U 

K4 o^bRFTy/6 HCSIffiStt, RF/y 
7 P 61^P>DSP (Digital Signal P 
rocessor) 6 2 fc\ B4fitRF, 

fi#FE. h 9 * * V;/^ 7— flfTE* if 
til*Jx5o""*fc. DSP62^bRF7y7 P 61l:IC 

xyt^^v K4 o ^ ifKEbft^^m^ttSo 

[0 0 8 4] DSP6 2li, 3yfp-76 3iaoT 

*t^B»«#3»3»mS^5 t yt^v K4 0 

(^2*6T^^^^— ^ 4 1 tc. *X$mRi&£Xf 

[0 0 8 5] 

[0S<^)18i#ftlftP^] 

[HI] C©8«©*^7 KoSloHlE^ffiSr*-^ 
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16 



[0 2] «8iai*^*^«>»10«Sr*i-H-e«)5 0 
[0 3] i 2 (DMS^t^i 1 ^S*g?^-M*/Tti 

[04] H2<offi|(ODVDW^«F(OBlMJc:«i"5ia-T?*> 

[05] 02CD^J(DCD/CD-RI¥i4:^J:tJ t CD- 
R IB«fl#<0RW tfrt" s 0 r fe 5 o 

[06] 0 2 CD/CD - RS^^SWiuttt 

50"C$>5o 

[0 7] *aS3fc^*^-(D»2©««:«i-HT?*>5. 
[0 8] Ba7<o*«ffl3t**^-©g3t«(0-«Sr*-rH 

[0 9] H8(DU— if^y^fi8;«U5><o»rffiHt?fcSo 
[010] H7<0«S<ODVDSi9fe«F^RMlctti-5H"C 

[011] B7©«(©DVDS4fiF©R?8lcftt5Bt 

[012] H7cO0O(OCD/CD-RSi«F*5j:T/CD 



[013] H7©«©CD/CD-R?f£feWO»W»C« 
-T50-Cfc'5o 
[HI 4] *Wa***^«>jR3(0«*r*i-H-e«>». 
[015] 014 04ms%¥*?0£%*t*>-0!*9 

[016] HI 4O«|©DVD»4l*0lllHlc«t5H 

[017] 014 ©«|©DVD»ftl*oRBfcftt«H 

[018] 01 4co0Sc^CD/CD-RI¥^^*5«tt/C 
D-RSB««F(OiaM^«i-5H-C*)5o 

[019] roanoftj^? k©ji 2 

[0 2 0] :o»S^7>f ^^S^eco-^JE^S 

£r^-T0-C 



[01] 



[02] 



1 0 a Efiffi 



A s 1 

/ I \ 1 0 %¥a 



8 





4 a 3K5>tttt 

^4 tr-Axyy** 



n m) 



3 ££6S 




B a 

(ifeB650nm) Bb 
2 a 



1 1 a 



[03] 



1 4- 



1 4 a-' 



--1 4b 



1 9 



--1 5 



[09] 




11c lib 



1 2- 



1 2 a 

1 2 b-t 

1 2 c 

1 2d 



1 6a- 
1 6 



--t 2 e 
2 f 
-1 2« 
-1 2h 



6 b 



3 35KS 



1 3 t 
1 3 j 
13k 



--1 7 
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[0 5] 



PV QUAES 



CD/CD-R»&^tyCD-R2^ 
1 4 b — >T b 



1 4a- 



S a • 
S b « 




• S I 
•Sj 
» S k 




1 6 b 



16b 



►Ub 



RF=(Sa+Sb+Sc+Sd+Se+Sf+Sg+Sh) 

-KS i+SJ+Sk) • • • CI) 



FE=(Sb+Sc+Sf+S g) + (S i+Sk) 
-(S a+Sd + Se+S h)-S j 

Sx=(Sa + Sb) + CSg + S h) £ 
Sy=»(Sc+Sd) + (S e + Sf) <0 



•C2) 



S^S^-R F : 

RF-(Sa + Sb + Sc + Sd + SB + Sf+Sg + Sh) 

+ (S i+Si+Sk) •••<!) 



7 + -**:i^-{i^F E • 

FE-(S b+S c + S f +Sg) + (S i+Sk) 
-(S a+Sd+Se + S h)- S j 



(2) 



TE=(S a+Sb + Sc+S d)-(S i + Sf+Sg + Sh) 

-kx[(Ta-Tb)+(Ua-Ub)] • • • <3> 



[H6] 



TE=(Ta+Tb + Tc)-(Ua+Ub + Uc) • • •U) 



CD/CD-R^ 



Ta<— 1 4 



S a « 
S b • 
Sc 



3 ££S 



U a ■ 




RF=(Sa+Sb+Sc+Sd+Se+Sf+Sg+Sh) 

+ (S i+Sj+Sk) • ■ • (1) 



FE-(Sb + Sc + S f+Sg)+(S i+Sk) 
-(Sa+Sd + Se + Sh)-Sj 

TE=(Ta+Tc)-(Ua + Uc) 



(2) 
*(5) 



[07] 




1 3 5*3*? 



(11) #H 2003-151169 



1 1 d 



imi o] 



12-> 




14b--- 



-13 



Sa<-12a 
Sb<-12b- 
Sc<-12c 
Sd<-12d- 



1 6 a 



"-14b 



P7?> 



12e 



;H 2h 



--16b 



15c 



13i-F 



131-t 



- 








p4 


m 



17c-' 



I5d 

13»-> Sin 
13n-S» Sn 
1 3o-> So 
13p->Sp 



17d 



3 S5fcl* 



1 1 



[HI 1] 

DVD ?f fem * o^A^2 1 i:3e-Wi/-7-fyW5*&) 

Tc 




Sa<-12« 
Sb<-12b 
Sc<-12c 
Sd<-12d 



Ua<-16a 



^fS-^R F : 

RF = (Sa + Sb + Sc + Sd) + {Se + Sf+Sg + Sh) 
+ (S i+Sj+Sk + S l) + {Sm + Sn + So + Sp) 

' • -01) 

F E«F(Sb + Sc + Sf + Sg)+(S i+SI+Sm + Sp)] 
-f(Sa+Sd + Se + Sh)+(S j+Sk + Sn + So)] 

• • • (12) 

f-77 + ^^9-fitTE : 

Sx«(Sa+Sb) + (Sg + Sh) + (So + Sp)+(S i+Sj)i 
Sy*(Sc+Sd) + (Se+S f) + (S(n + Sn)+(Sk + S I) <D 

mas 



--1 7d-> Ud 



[mi 3] 



CD/CD-RB^ 



^E<S-^R F : 

RF = (Sa + Sb + Sc + Sd)+(S e + Sf+Sg + Sh) 
+ (S l+S j+Sk+SI ) + (Sm + Sn + So + Sp) 

■ ■ • (11) 

■^-a^x^-e-^F E : 

FE*[(Sb + Sc + S f +Sg)+(S i+SI+Sm + Sp)] 
-[(Sa + Sd + So+Sh)+(S j+Sk + Sn + So)] 

• • • (12) 

Sx«(S a + S b) + (S g +Sh) + (S o + S p) + (S I + S i) i 
3y=(Sc + Sd) + (Se + Sf) + (Sm + Sn) + (Sk+Sl)(0 



-14 



Sa<-1 2a 
Sb<-12b 
Sc^12c 
Sd<-12d 



Ua*S-16 












^4 





RF=(S a +S b + Sc+Sd)+(S e+Sf+Sg + Sh) 
+ (Si+S j+Sk+SI ) + (Sm + Sn + So+S p) 



(11) 



FE-KSb + Sc+S f+Sg) + (S i +S l+Sm + Sp)] 
-f(Sa + Sd + S o + Sh) + (S j+Sk + Sn + So)] 
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